A polyphasic approach was used to characterize a presumably novel bacterium, designated strain CC-KYC063
The genus Olivibacter of the family Sphingobacteriaceae [1] was first proposed by Ntougias et al. [2] . At the time of writing, six validly recognized species of the genus Olivibacter have been described (http://www.bacterio.net/olivibacter. html). Olivibacter sitiensis, the type species of Olivibacter, was isolated from alkaline olive-oil mill wastes in Greece [2] . Wang et al. [3] isolated and described Olivibacter ginsengisoli and Olivibacter soli from ginseng field soil samples and Olivibacter terrae from compost in South Korea. Subsequently, Olivibacter jilunii was isolated from DDT-contaminated soil in China [4] , whereas Olivibacter oleidegradans was isolated from a biofilter clean-up facility on a hydrocarbon-contaminated site in Hungary [5] . Members of the genus Olivibacter are Gram-negative, rod-shaped bacteria with iso-C 15 : 0 , iso-C 17 : 0 3-OH and C 16 : 1 !7c and/or iso-C 15 : 0 2-OH as the major fatty acids, and with menaquinone 7 (MK-7) as the predominant respiratory quinone. The present study describes the taxonomic characterization of a novel Olivibacter-like bacterial strain, designated CC-KYC063
T .
Strain CC-KYC063 T was isolated from a compost sample collected from a greenhouse located at National Chung Hsing University, Taichung, Taiwan (24 12¢ 08 .70 † N 120 67¢ 57.03 † E) through a standard serial dilution-plating technique on nutrient agar (NA; Hi-Media) and R2A agar (Difco). Strain CC-KYC063 T was routinely grown aerobically on NA at 30 C for 2 days and stored at -80 C in nutrient broth (NB; Hi-Media) supplemented with 30 % (v/v) glycerol for long-term preservation. For comparative taxonomic purposes, O. ginsengisoli KCTC 12646 T (=Gsoil 060 T ) and O. terrae KCTC 12644 T (=Jip13 T ) were purchased from the respective microbial collection centres. All these strains were grown on NA at 30 C for 2 days, unless specified otherwise.
A commercial DNA extraction kit (MO BIO UltraClean) was used to extract the genomic DNA for gene amplification and DNA G+C content analysis. To obtain the almost-complete 16S rRNA gene sequence of strain CC-KYC063 T , PCR was performed with bacterial universal primers pA and pH [6] . Gene cycle sequencing was performed by using the Bigdye terminator kit [7] and ABI 3730 Genetic Analyzer (Applied Biosystems). For the analysis of DNA G+C content, DNA samples were prepared and degraded enzymatically into nucleosides as described by Mesbah et al. [8] . The nucleoside mixture obtained was then separated via HPLC [Hitachi L-2130 chromatograph equipped with a Hitachi L-2200 autosampler, Hitachi L-2455 Diode array detector and a reversed-phase C18 column (Phenomenex Synergi 4 µ Fusion-RP80 250Â4.60 mm)].
The DNA fragments coding for 16S rRNA were assembled using the Vector NTI 9.0 software (IBI) and deposited in the GenBank database using Sequin software tool (version 15.10). The almost-complete 16S rRNA gene sequence of strain CC-KYC063
T was compared with all validated type strains using the Nucleotide Similarity Search program (EzTaxon, http://www.ezbiocloud.net/; [9] ). Phylogenetic analysis was performed with MEGA 6 software (Molecular Evolutionary Genetics Analysis, version 6.0; [10] ). Closely related 16S rRNA gene sequences were retrieved from EzTaxon-e and GenBank and aligned by using the CLUSTAL X (1.83) program [11] . Phylogenetic trees were reconstructed by using 16S rRNA gene sequences with the neighbour-joining [12] , maximum-likelihood [13] and maximum-parsimony [14] methods and evaluated by bootstrap analyses [15] after 1000 replications.
The almost-complete (1465 nt) sequence of the 16S rRNA gene was submitted to the GenBank database under accession number KU358715. 16S rRNA gene sequence analyses revealed that strain CC-KYC063
T was affiliated to the genus Olivibacter with high similarity to O. ginsengisoli Gsoil 060 T (96.2 %) and O. terrae Jip13 T (95.5 %), and other species showed lower levels of similarity (<94.0 %). Phylogenetic trees based on the neighbour-joining, maximum-likelihood and maximum-parsimony algorithms produced very similar topologies and indicated that strain CC-KYC063
T forms a separate lineage tightly associated with other recognized Olivibacter species. Interestingly, the type species of the genus Pseudosphingobacterium (Pseudosphingobacterium domesticum [16] ) and a species of Parapedobacter (Parapedobacter pyrenivorans [17] ) were also found to cluster with the clade that accommodated the type species as well as other validly established species of Olivibacter. Considering the rules of priority, it appears that these two strains (Parapedobacter pyrenivorans and Pseudosphingobacterium domesticum) have been misclassified and await taxonomic reassessments (Fig. 1 ).
The Gram staining reaction was performed as described by Murray et al. [18] , and bacterial motility was observed by light microscopy (model A3000; Zeiss). Cell morphology was observed by transmission electron microscopy (JEM-1400; JEOL) after staining with 0.2 % uranyl acetate and also by light microscopy (model A3000; Zeiss). Growth of strain CC-KYC063
T was also tested on tryptic soy agar (TSA; Difco) and marine agar (MA; Hi-Media) to determine its morphological characteristics. Anaerobic growth was tested on NA supplemented with potassium nitrate (0.1 %, w/v) using an anaerobic chamber (COY) filled with H 2 /CO 2 /N 2 (5 : 19 : 76) gas. Catalase activity was determined by assessing bubble production by cells in 3 % (v/v) H 2 O 2 and oxidase activity was determined by using 1 % (w/v) N,N,N, N,-tetramethyl-1,4-phenylenediamine reagent (bioM erieux). Growth at different temperatures was investigated in NB at 4, 15, 20, 25, 30, 37, 40, 45 and 50 C with a 48 h incubation period. The requirement for NaCl was determined using NB containing 0-10 % (w/v) NaCl (in 1 % increments). Cell growth at various pH (4.0-10.0, in intervals of 1.0 pH unit) was examined using the following buffer systems: 0.1 M citric acid/0.1 M trisodium citrate for pH 4.0-5.0, 0.2 M Na 2 HPO 4 /0.2 M NaH 2 PO 4 for pH 6.0-8.0 and 0.1 M NaHCO 3 / 0.1 M Na 2 CO 3 for pH 9.0-10.0. The following properties were tested in parallel under the same conditions. Carbon source utilization patterns were determined by using Biolog GN2 MicroPlates (bioM erieux). Nitrate reduction, indole production, activities of b-galactosidase and urease, hydrolysis of aesculin and gelatin, and assimilation of 12 substrates were tested with API 20 NE strips. The activities of various enzymes were determined by using the API ZYM system (bioM erieux) according to the instructions of the manufacturer.
Colonies of strain CC-KYC063
T were yellowish, circular and raised after 2 days of incubation on NA. Strain CC-KYC063
T was Gram-stain-negative. Growth occurred at 15-37 C (optimum 30 C), at pH 7.0-9.0 (optimum pH 7.0) and with 0-2 % (w/v) NaCl (optimum 0 %). Cells were positive for oxidase and catalase activities, but negative for DNase activity. A comparison of the distinguishing biochemical properties between strain CC-KYC063
T and the reference strains is given in Fig. 1 . Phylogenetic analysis of Olivibacter species based on 16S rRNA gene sequences. Distances and clustering were performed by using the neighbour-joining method with the software package MEGA version 6. Open circles indicate that the corresponding nodes were recovered in the tree reconstructed based on the maximum-likelihood algorithm, while filled circles indicate that the corresponding nodes were also recovered based on the maximum-likelihood and maximum-parsimony algorithms. Bootstrap values (>50 %) based on 1000 replications are listed as percentages at branch points. Bar, 0.02 changes per nucleotide position.
For the investigation of chemotaxonomic characteristics, cells of strain CC-KYC063
T and the reference strains were harvested at a similar physiological age (48 h) on NA. Isoprenoid quinones were purified according to Minnikin et al. [19] and analysed by HPLC as described by Collins [20] . Polyamines were extracted as described by Scherer and Kneifel (21) and analysed by HPLC. The dansyl derivatives were separated by using a Hitachi L-2130 chromatograph equipped with a Hitachi L-2200 autosampler, Hitachi L-2485 fluorescence detector (excitation at 360 nm and emission at 520 nm) and a reversed-phase C18 column (Phenomenex Synergi Fusion-RP80, 250Â4.60 mm, 4 µm particle size).
Fatty acid methyl esters were prepared, separated and identified according to the standard protocol [22] of the Microbial Identification System (MIDI) [23] by using a gas chromatograph (Agilent 7890A) fitted with a flame ionization detector. Cell biomass was harvested from agar plates and subjected to saponification, methylation and extraction [24] . Identification and comparisons were made by using the Aerobe (RTSBA6) database of the MIDI System (Sherlock version 6.0). For analysis of DNA G+C content, DNA samples were prepared and degraded enzymatically into nucleosides as described by Mesbah et al. [8] . The nucleoside mixture obtained was then separated via HPLC [Hitachi L-2130 chromatograph equipped with a Hitachi L-2200 autosampler, Hitachi L-2455 Diode array detector and a reversed-phase C18 column (Phenomenex Synergi 4 µ Fusion-RP80 250Â4.60 mm)].
The genomic DNA G+C content of strain CC-KYC063 T was 43.0±1.8 mol%, which is within the range reported for the genus Olivibacter. The predominant respiratory quinone was MK-7. The polyamine pattern of strain CC-KYC063
T showed a predominance of sym-homospermidine. The major fatty acids (>5 %) of strain CC-KYC063 T were iso-C 15 : 0 (27.7 %), iso-C 17 : 0 3-OH (15.1 %) and C 16 : 1 !6c/C 16 : 1 !7c (35.0 %). Strain CC-KYC063
T showed minor qualitative and quantitative differences in fatty acids when compared with other recognized Olivibacter species (Table 2) .
Based on the distinct phylogenetic, phenotypic, biochemical and chemotaxonomic data provided, strain CC- 
Reduction of nitrate to nitrite 
KYC063
T is considered to represent a novel species of the genus Olivibacter, for which the name Olivibacter composti sp. nov. is proposed.
DESCRIPTION OF OLIVIBACTER COMPOSTI SP. NOV.
Olivibacter composti (com.pos¢ti. N.L. gen. n. composti of compost).
Cells are Gram-stain-negative, non-motile, aerobic rods [0.8-1.0 µm in length and 0.5-0.6 µm in diameter ( Fig. 2)] ; catalase-and oxidase-positive. Colonies are yellowish, circular and convex after 2 days of incubation on NA; colony size is about 1-2 mm. Growth occurs at 15-37 C (optimal 30 C), at pH 7.0-9.0 (optimal pH 7.0) and with 0-2 % (w/v) NaCl (optimal 0 %). Growth occurs on TSA and R2A agar. , was isolated from a compost sample collected at a greenhouse affiliated to National Chung Hsing University, Taiwan. The DNA G+C content of the type strain is 43.0±1.8 mol%.
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